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(54) [Title of the Invention] Method for Displaying Information Signal and 
Electronic device 

(57) [Abstract] 

[Subject] To make it possible to grasp a structure and an operation state of a 
system, in which a plurality of devices are connected by a bus capable of 
transmitting a control signal and an information signal coexisting therein 
and the information signal and the control signal are communicated among 
the devices, without checking each device. 

[Solving Means] On a display screen 13 of a personal computer in a system, 
it is displayed that a printer 2, a VTR 3, a CAM 5, a CD changer 4 and an 
MD deck 6 are connected by a 1394 bus 12. Moreover, it is displayed that 
an SD signal is flowing from the CAM 5 to the VTR 3, and that an audio 
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signal is flowing from the CD changer 4 to the MD deck 6. 
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[Scope of Claims] 

[Claim l] A method for displaying an information signal in a system where 
communication is performed among a plurality of electronic devices 
connected by a bus capable of transmitting a packet of an information signal 
and a packet of a control signal coexisting therein, characterized by 
displaying a structure of the system and a flow of the information signal in 
the system, on a display part of a prede termined el ectronic devi ce in the 
system. 

[Claim 2] The method for displaying an information signal according to 
claim 1, wherein a flow only from an electronic device outputting the 
information signal packet is displayed to be recognized. 

[Claim 3] The method for displaying an information signal according to 
claim 1, wherein only presence/absence of a flow between an electronic 
device outputting the information signal packet and an electronic device 
inputting the information signal packet is displayed to be recognized. 
[Claim 4] The method for displaying an information signal according to 
claim 1, wherein presence/absence and a direction of a flow between an 
electronic device outputting the information signal packet and an electronic 
device inputting the information signal packet are displayed to be 
recognized. 

[Claim 5] The method for displaying an information signal according to 
claim 1, wherein an electronic device outputting the information signal from 
a header of the information signal packet and a type of the information 
signal are identified. 

[Claim 6] The method for displaying an information signal according to 
claim 5, wherein a display enabling recognition of the type of the 
information signal is performed. 

[Claim 7] The method for displaying an information signal according to 
claim 1, wherein the bus is an IEEE 1394 serial bus. 

[Claim 8] The method for displaying an information signal according to 
claim 7, wherein, by reading an output plug control register of an electronic 
device outputting the information signal packet, presence/absence of an 
electronic device inputting the information signal packet outputted by the 
electronic device is identified. 

[Claim 9] The method for displaying an information signal according to 
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claim 8, wherein, in a case where an electronic device inputting the 
information signal packet outputted by the electronic device exists, by 
reading input plug control registers of the electronic devices in the system, 
the inputting electronic device is identified. 

[Claim 10] An electronic device in a system where communication is 
performed among a plurality of electronic devices connected by a bus 
capable of transmitting a packet of an information signal and a packet of a 
control signal coexisting therein, characterized by comprising means for 
displaying a structure of the system and a flow of the information signal in 
the system. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention relates to a system 
in which a plurality of electronic devices are connected by a bus such as an 
IEEE 1394 serial bus capable of transmitting an information signal and a 
control signal coexisting therein, and the information signal and the control 
signal are communicated among the electronic devices. More specifically, 
the present invention relates to a technology for displaying a flow of the 
information signal. 
[0002] 

[Prior Art] A system has been thought about in which electronic devices 
(hereinafter referred to as device), such as a video tape recorder (hereinafter 
referred to as VTR), a television receiver and a personal computer 
(hereinafter referred to as PC), are connected by an IEEE 1394 serial bus 
(hereinafter referred to as 1394 bus), and information signals such as a 
digital video signal and a digital audio signal, and control signals such as an 
operation control command and a connection control command of the device 
are communicated among the devices. 

[0003] Fig. 14 is an example of such a system. This system includes a PC 1, 
a printer 2, a VTR 3, a CD changer 4, a camera integrated type video tape 
recorder (hereinafter referred to as CAM) 5, and an MD deck 6 as the 
devices. The PC 1 and the printer 2, the PC 1 and the VTR 3, the PC 1 and 
the CD changer 4, the VTR 3 and the CAM 5, and the CD changer 4 and the 
MD deck 6 are connected byl394 bus cables 7, 8, 9, 10 and 11, respectively. 
[0004] In such a system, in which a plurality of devices are connected by the 
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1394 bus, transmission of the signals is performed by time division 
multiplexing in every predetermined communication cycle (for example, 125 
^isec), as shown in Fig. 15. This signal transmission is started when a 
device called a cycle master sends out a cycle start packet, which indicates a 
start of the communication cycle, onto the 1394 bus. The communication 
modes in one communication cycle include two types, which are an 
isochronous (hereinafter referred to as Iso) communication and an 
asynchronous (hereinafter referred to as Async) communication. The Iso 
communication transmits information signals such as a digital video signal 
and a digital audio signal in real time, while the Async communication 
aperiodically transmits control signals such as an operation control 
command and a connection control command of a device as needed. Iso 
packets are transmitted before Async packets are transmitted. A plurality 
of Iso data can be distinguished from each other by channel numbers 1, 2, 
3... and n attached to the respective Iso packets. After completing the 
transmission of all the Iso packets to be sent, the period before the next 
cycle start packet is sent is used for the transmission of the Async packets. 
[0005] 

[Problem to be Solved by the Invention] In the system structured as shown 
in Fig. 14, it can be thought about that operation of the other devices is 
controlled by, e.g., a PC 1. In this case, it will be convenient if the entire 
structure of the system is displayed on a display screen of the PC such that 
even categories of the devices (VTR, CAM, etc.) can be recognized. 
[0006] Therefore, the applicant of the present application has previously 
filed an application for an invention, in which, in a system including a 
plurality of devices connected by a 1394 bus, for example, a PC inquires of 
all the other devices in the system about category information of the devices 
to identify the categories of all the devices in the system, and the identified 
categories are displayed on a display screen (Japanese Patent Application 
No. Hei 8-115661). According to the previously filed invention, the system 
of Fig. 14, for example, can be displayed on a display screen 13 of the PC 1 
as shown in Fig. 16. According to Fig. 16, it can be recognized that each of 
the devices shown in Fig. 14 is connected by a common 1394 bus 12. Note 
that, although in Fig. 16 the devices displayed on the display screen 13 are 
shown by use of rectangular blocks in which names of the categories are 
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written as a matter of convenience, it is preferable that the devices are 
displayed with icons in practice. Thus, by displaying the structure of the 
system even with the categories of the devices, it becomes possible for a user 
to easily grasp what kinds of devices are connected on the 1394 bus. 
[0007] However, since a flow of the information signal in the system is not 
displayed by the display method of Fig. 16, it has been required to check 
each of the devices in order to grasp an operation state of the system, that is, 
for example, which device is outputting a digital video signal and which 
device is recording the digital video signal. 

[0008] The present invention has been made in view of the above problem. 
An object of the present invention is to make it possible to grasp a structure 
and an operation state of a system, in which a plurality of devices are 
connected by a bus capable of transmitting a control signal and an 
information signal coexisting therein and the information signal and the 
control signal are communicated among the devices, without checking each 
device. 
[0009] 

[Means for Solving the Problems] The present invention is characterized by, 
in a system where communication is performed among a plurality of devices 
connected by a bus capable of transmitting an information signal packet 
and a control signal packet coexisting therein, displaying a structure of the 
system and a flow of the information signal in the system on a display part 
of a predetermined device within the system. 

[00 10] According to the present invention, on the display part of the 
predetermined device within the system, the structure of the system and 
the flow of the information signal in the system are displayed. In addition, 
a type of the information signal is displayed. Thus, by looking at the 
display part, it is possible to recognize the device outputting the information 
signal, the device inputting the information signal that the above device is 
outputting, and the type of the information signal. 
[0011] 

[Embodiment of the Invention] Hereinafter, the embodiment of the 
invention will be detailed below with reference to the drawings. Fig. 1 is a 
diagram showing a structure of a system to which the present invention is 
applied and input/output states of information signals in respective devices. 
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The same numerals as in Fig. 14 are attached to the same parts as those in 
Fig. 14. The symbols (#0 to #5) attached on the left-upper sides of blocks of 
the respective devices__are,phvsicaLad dresses (n ode IDs) of the respective 
devices on a 1394 bus. When the respective devices are connected by 
cables of the 1394 bus, the physical addresses are automatically given in 
accordance with the connection modes thereof and the like. If a new device 
is added in the system or a device is taken out of the system, bus reset 
occurs and physical addresses are again automatically given. 
[0012] Moreover, in Fig. 1, a digital video signal outputted from a CAM 5 to 
a channel 1 is recorded by a VTR 3. Meanwhile, a digital audio signal 
outputted from a CD changer 4 to a channel 2 is recorded by an MD deck 6. 
[0013] According to the present embodiment, the system structure and the 
input/output states of the signals described above are displayed on a display 
screen of a PC 1. The procedures for that will be described below. 
[0014] First, the system structure shown in Fig. 1 is displayed on the 
display screen 13 of the PC 1. The procedure for this is described in detail 
in the aforementioned previous application, thus an outline thereof will be 
described here. When the physical addresses are given as shown in Fig. 1 
to the respective devices connected to the 1394 bus, the PC 1 reads node 
unique IDs written in configuration ROMs in the other devices than itself 
by using an Async communication. The node unique ID is a unique ID 
given to a device connected to a 1394 bus to be used. The node unique ID 
includes a company ID and a serial number. The company ID is allocated 
by the IEEE to a vendor of the device. The serial number is allocated by 
each vendor to the device. The node unique ID does not change even when 
reset occurs in the 1394 bus, which is different from the case of the physical 
address. 

[0015] Upon recognizing the devices are a printer, a VTR, a CD changer, a 
CAM, and an MD deck by reading the node unique IDs written in the 
configuration ROMs in the respective devices of the physical addresses #0 to 
#4, the PC 1 can display the structure of the system as shown in Fig. 16 on 
its own display screen 13. 

[0016] Then, in a state where the system structure is displayed, when a user 
operates the PC 1 such that the output of the CAM 5 is recorded in the VTR 
3, and further operates the PC 1 such that the output of the CD changer 4 is 
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recorded in the MD deck 6, it comes to a state as shown in Fig. 1. 
[0017] In this state, the PC 1 checks an Iso packet flowing in the 1394 bus. 
The Iso packet includes a 2-quadlet (l quadlet = 32 bits) 1394 Iso packet 
header, followed by a data field and a data CRC. A channel (CH) number 
transmitting the Iso packet is written in the 1394 Iso packet header. 
[0018] When dealing with real time data such as a digital video signal and a 
digital audio signal, a 2-quadlet CIP (Common Isochronous Packet) header 
is attached at the head of the data field. The CIP header is constituted as 
shown in Fig. 3. Herein, an SID (source ID) indicates the physical address 
of the device, which has sent this packet, on the 1394 bus. 
[0019] An FMT (format ID field) in a second quadlet of the CIP header 
indicates a format of the information signal transmitted in this packet. 
Specifically, as shown in Fig. 4, "000000" indicates a DVCR (format of a 
home digital video cassette recorder) and "000001" indicates an MPEG, for 
example. 

[0020] The specification of an FDF (format dependent field) in the second 
quadlet of the CIP header is defined depending on the FMT. For example, 
when the FMT is "000000" indicating the DVCR, the FDF includes a 1-bit 
"50/60", a 5-bit STYPE (signal type), a 2-bit reserved bit, and a 16-bit SYT 
(sync time), as shown in Fig. 5. Moreover, the "50/60" and the STYPE are 
allocated as shown in Fig. 6, for example. From these 6 bits shown in Fig. 6, 
the form of the video signal can be recognized. 

[0021] As described above, by checking the 1394 Iso packet header and the 
CIP header of the Iso packet, the PC 1 recognizes the channel number of the 
information signal flowing in the 1394 bus, the physical address of the 
device outputting the information signal, and the type of the information 
signal. Then, the PC 1 keeps the results thereof in an internal table. The 
contents of the table are shown in Fig. 7. Herein, it is shown that the node 
#2 is outputting an SD (Standard Definition) video signal to the channel 1, 
and the node #3 is outputting an audio signal to the channel 2. 
[0022] After recognizing the device outputting the information signal to the 
1394 bus, the channel number, and the type of the information signal in this 
way, the PC 1 subsequently examines whether there exists a device 
recording this information signal. In order for this, first, the PC 1 reads 
the contents of an output master plug register provided inside the device 
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outputting the information signal to the channel 2, that is, the device whose 
physical address is #2 (CAM 5). Then, the PC 1 examines how many- 
output plug control registers the CAM 5 has. Further, the PC 1 reads the 
output plug control registers inside the CAM 5 one by one to look for the 
output plug control register performing the output to the channel 1. As 
shown in Fig. 8A, data of 32 bits are written in an output plug control 
register, in which channel number data of 6 bits are included. The output 
plug control register performing the output to the channel 1 can be 
recognized by checking this channel number data. 

[0023] Here, it is assumed that the contents of the output plug control 
register performing the output to the channel 1 are as shown in Fig. 8B. In 
the 32 bits written in the output plug control register, there is a ptp (point to 
point) -connection counter of 6 bits. The value of this counter indicates the 
number of devices which are, via the ptp-connection, inputting the 
information signal outputted by this device. In the case of Fig. 1, the value 
of the ptp-connection counter is "1", whereby it can be recognized that there 
is one device which is inputting the output of the CAM 5 via the 
ptp -connection. 

[0024] Upon recognizing in this way that there exists the device inputting 
the output of the CAM 5 via the ptp-connection, the PC 1 then examines 
which device is performing the input via the ptp-connection. In order for 
this, the PC 1 reads the contents of an input plug control register of each 
device excluding the CAM 5. In an input plug control register, data of 32 
bits are written as shown in Fig. 8C, in which the channel number data of 6 
bits are included. The input plug control register performing the input to 
the channel 1 can be recognized by checking the channel number data. 
Here, as the contents of the input plug control register of the device of the 
physical address #1, namely, the VTR 3, show in Fig. 8D, this input plug 
control register of the VTR 3 is inputting the information signals of the 
channel 1 via the ptp-connection. 

[0025] Upon recognizing the device inputting via the ptp-connection the 
information signal outputted to the channel 1 by the CAM 5, the PC 1 
examines a device inputting via the ptp-connection the information signal 
outputted to the channel 2 by the CD changer 4, in similar procedures to the 
above. Then, the investigation results are kept in a table inside the PC 1 
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as data as shown in Fig. 9. 

[0026] Next, in accordance with the contents of the table shown in Fig. 9, 
the flows of the signals are displayed such that the flow from the device of 
physical address #2 to the device of physical address #1 along the line of the 
1394 bus can be seen, and such that the flow from the device of physical 
address #3 to the device of physical address #4 along the line of the 1394 bus 
can be seen. As a method for displaying the signal flow to be seen, for 
example, the brightness or colors on the screen may be periodically changed 
in each of short intervals along the bus lines so as to make bright parts or 
parts in predetermined colors look as if moving from the device of the output 
side to the device of the input side. At this time, the types of the signals 
can also be displayed by further using different colors for the lines. For 
example, the line from the device of physical address #2 to the device of 
physical address #1 may be colored in blue, while the line from the device of 
physical address #3 to the device of physical address #4 is colored in red. A 
display example of the display screen 13 in this case is shown in Fig. 10. 
[0027] Taking a look at the screen as shown in Fig. 10, a user, who intends 
to control the other devices on the display screen 13 of the PC 1, can 
recognize that the printer 2 is not being used. Moreover, the user can 
recognize that the CAM 5 is outputting the video signal, thereby knowing 
that it is possible to print the output of the CAM 5 with the printer. 
Accordingly, for example, by an operation such as dragging a CAM 5 icon to 
a printer 2 icon to input the output of the CAM 5 to the printer, the user can 
perform controls such as printing at a desired place while looking at the 
display screen 13. More specifically, the above controls are realized as 
follows- the data of the devices corresponding to the respective icons are 
kept in the table; the physical addresses and the channel numbers are read 
from the information in the table of Fig. 9; and ptp -connection is established 
between the CAM 5 and the printer 2. An example of the table and a 
display example of the display screen 13 in this case are shown in Fig. 11 
and Fig. 12, respectively. 

[0028] Note that in the foregoing embodiment, the flow of the information 
signal from the device outputting the information signal to the device 
inputting the information signal is displayed along the bus line. However, 
it is also possible only to connect between the outputting device and the 
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inputting device (hence, it cannot be known which is the inputting side and 
which is the outputting side), not showing the flow from the outputting 
device to the inputting device. In addition, if there is no inputting device 
even though there is an outputting device, only the outlet of the bus line 
connected with the icon of the outputting device (display of the output from 
the CD changer 4) or the connector part thereof (display of the output from 
the CAM 5) may be blinked or lit, as shown in Fig. 13. 
[0029] 

[Effect of the Invention] As described above in detail, according to the 
present invention, a structure of a system, a flow of an information signal 
therein, and a type of the information signal are displayed on a display part 
of a predetermined device in the system. Therefore, the structure and an 
operation state of the system can be recognized only by looking at the 
display part. 

[Brief Description of the Drawings] 

[Fig. l] Fig. 1 is a diagram showing a structure of a system applying the 
present invention and input/output states of information signals in 
respective devices. 

[Fig. 2] Fig. 2 is a diagram showing a structure of an Iso packet. 

[Fig. 3] Fig. 3 is a diagram showing a structure of a CIP header. 

[Fig. 4] Fig. 4 is a diagram showing an example of FMT allocation of the CIP 

header. 

[Fig. 5] Fig. 5 is a diagram showing a structure of a second quadlet of the 
CIP header. 

[Fig. 6] Fig. 6 is a diagram showing an example of FDF allocation of the CIP 
header. 

[Fig. 7] Fig. 7 is a diagram showing contents of a table illustrating channel 
numbers of information signals flowing in a 1394 bus, physical addresses of 
devices outputting the information signals, and types of the information 
signals. 

[Fig. 8] Figs. 8A to 8D are diagrams showing contents of plug control 
registers. 

[Fig. 9] Fig. 9 is a diagram showing contents of a table illustrating the 
channel numbers of the information signals flowing in the 1394 bus, the 
physical addresses of the devices outputting the information signals, the 
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types of the information signals, the number of devices recording the 
information signals, and physical addresses thereof. 

[Fig. 10] Fig. 10 is a diagram showing an example of the flows of the signals 

displayed on a display screen based on the table of Fig. 9. 

[Fig. 11] Fig. 11 is a diagram showing another example of contents of a table 

illustrating the channel numbers of the information signals flowing in the 

1394 bus, the physical addresses of the devices outputting the information 

signals, the types of the information signals, the number of devices 

recording the information signals, and the physical addresses thereof. 

[Fig. 12] Fig. 12 is a diagram showing an example of the flows of the signals 

displayed on the display screen based on the table of Fig. 11. 

[Fig. 13] Fig. 13 is a diagram showing another example of an image 

displayed on the display screen. 

[Fig. 14] Fig. 14 is a diagram showing an example of a structure of a system 
in which a plurality of devices are connected by a 1394 bus. 
[Fig. 15] Fig. 15 is a diagram showing an example of a transmission mode of 
a signal in the system connected by the 1394 bus. 

[Fig. 16] Fig. 16 is a diagram showing an example of the structure of the 
system in Fig. 14 displayed on the display screen. 
[Explanation of the Numerals] 
1... PC 

2... PRINTER 
3... VTR 

4... CD CHANGER 

5... CAM 

6... MD DECK 

7- 11... CABLES OF 1394 BUS 

12... 1394 BUS 

13... DISPLAY SCREEN 
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